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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma qucuurinabl (Moayiisi) «STEM u npo0sieMbl SHEPreTUKHN U TUIIEBOM
UHAYCTPUU) COCTaBJIEHA B COOTBETCTBUHU C (eiepabHBIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIBIOTEpPHbIE HAayKd, Npoduib VICKYCCTBEHHBIH HWHTEIUIEKT, YTBEPXKIACHHBIH IPUKA30M
MunuctepcTBa Hayku U Bbicuiero oopazosanus Poccuiickoit ®denepaunn Ne 807 ot 23.08.2017
roja.

Nzyuenne pucuurmumnbel (Moxynsa) «STEM u mpoOneMbl SHEpreTMKd M IHUIIEBOH
UHAYCTPUU» TO3BOJSET Pa3BUTh MEXKIUCUUIUIMHAPHBIC HABBIKK JUISI PEIICHUs aKTyalbHBIX
rJ100aIbHBIX 33/1a4 YCTOMYMBOTO PA3BUTHS M HHHOBAIIUH B KIIFOYEBBIX CEKTOPAX SKOHOMHUKHU. DTO
croco6cTByeT (OPMUPOBAHUIO KOMIIETEHIIMM B 0OOJACTH HAayKH, TEXHOJOTUM, MHXKEHEPUU U
MaTeMaTHKH, HEOOXOAUMBIX Ui S(PQPEKTHBHOIO BHEAPEHUS COBPEMEHHBIX TEXHOJOTHH B
SHEPreTHKE U MUILIEBOM MPOMBIILIEHHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuuruinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKH
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
HckyccTBeHHBIH MHTEUVIEKT M BXOJUT B BapHaTUBHYIO uacTh bioka 1, dbopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUHN KaK AUCIIUIUIMHA 110 BEIOOPY.

Jucnunnuza (MOAy/b) JOCTYIHA K u3ydenuto Ha 1, 2, 3 unu 4 kypce ¢ 1 mo 8 cemecTpsl Ha
BBIOOp, COBMECTHO C OJHOW W3 JUCIUIUIMH Ha BBIOOP, BXOISIIMX B TPpyIITy mucturiuind «CodT-
HaBBIKI.

Heab u3ydyeHHss AUCHUIVIMHBI (MOAYJs1): (HOPMHUPOBAHME KOMIUIEKCHBIX 3HaHUN H
HABBIKOB JIJISl aHAJIN3a U PEIICHHs] COBPEMEHHBIX TEXHOJIOTUYECKUX U SKOJIOIMUYECKHUX BbI30BOB B
HHEPreTUYECKOM U NMUILIEBOM CEKTOPAX.

3agauu u3yyeHusi AMCUUIIMHBI (MOAYJIA):

— (¢opMupOBaHHE 3HAHMW 1O Te€MaM: OCHOBHbIE (DHU3MUECKHUE TOHATUS U BEITUYHUHBI
(9Heprust, BUJbl YHEPTUHU, MOIIHOCTb, KOJIEOAHUS U BOJHBI? 3JIEKTPUUYECKHE U MarHUTHBIE TOJIS;
CTpOEHHE aTOMa, AApa, U T.J.)? OCHOBHBIE 3aKOHBI (PU3UKH U XUMUH (3aKOHBI COXPAHEHHUS SHEPTUU
U UMIyJbCa, B3aMMHBIE IIPEBPALICHHE SACPHOM DSHEPIMM B TEIUIOBYIO, TEIUIOBOM B
MEXaHUYECKYI0, MEXaHMYECKOH B IJIEKTPUYCCKYIO, 3aKOH paJMOAaKTHBHOTO pacrajaa u Jp.),
OCHOBBI TE€XHOJIOTUYECKUX MpOIeccoB (J100bYa M oOoramieHue ypaHa, LeHTpU(yrupoBaHue, U
Ip.), MaTeMaTU4YeCKOe MPEJCTABICHUE 3aKOHOB, MOHATUM U SIBICHUHN, PaJnoOMOIOrHYEcKHe
NOHATUS W 3aKOHBI, MCTOYHUKU U JI03bl €CTECTBEHHOIO paJMalMOHHOro ¢oHa 3emiu u
TEXHOT€HHOro (hOoHa, MPUHIUMBI PAOOTHl aTOMHOM 3JEKTPOCTaHUMH, chepbl MPUMEHEHUS
HCKYCCTBEHHOI'O MHTEJUIEKTa B aTOMHOM NMPOMBIIUIEHHOCTH, OCHOBHBIE I'PYNIbl OPraHUYECKHUX
AJIEMEHTOB, BXOJSIIMX B COCTaB MUIIEBBIX MPOAYKTOB, MMOKA3aTeIU MUIIEBON U SHEPreTHYECKON
[IEHHOCTH TNPOJYKTOB INHUTAHHs- COCTaB KJIETKHM U €€ (DYHKIMH, OCHOBHAs KJIACCHU(pHUKAIHS
MUKPOOPTraHU3MOB U OaKTepuil, HACEISIONINX MUILIEBYIO TPOAYKIIHIO;

— pa3BUTHE MOHUMaHHUS MO TEeMaM: WHXXEHEpPHbIE PEIICHUs ISl CO3JIaHUsl SIEPHOTO
TOIUIMBA B SAJIEPHOM peakTope (TB3Jd), Ui 3allUThl OT PaJUOAKTHBHBIX H3ITYYECHUH,
TEOMETpPUYECKass HHTEPIpETAlMsl OCHOBHBIX KOHILIENITOB M  YTBEPKACHMH, MOAXOIBI K
MaTeMaTUYeCKOMY OINHUCAHUI0O HW3MEHEHUS UHWCICHHOCTH TMOMYJSIUl MUKPOOPTaHHW3MOB B
OMOJIOTHYECKUX CUCTEMAX C PA3TUYHBIMU (PU3MUECKUMH TapaMeTpaMu- MaTEMaTHIECKUE MOJIEH
U3MEHEHHUS YHMCJIEHHOCTH MOMYJSAIUA MHKPOOPraHU3MOB, (U3WYECKHE METObl IOJCYeTa
KOJIMYECTBA MUKPOOPTaHM3MOB U BapUaHThl MPEACTABICHUS MUKPOOUOIOIMYECKUX IaHHBIX -
MIOJIXO/1bI MOJIEKYJIIPHOIM OMOJIOTHH K WACHTU(HUKAIIMH PA3JIMYHBIX KIaCCOB MUKPOOPTaHU3MOB B
NPOAYKTaX MUTAHUSA, MOKA3aTelIM KauyecTBa MPOJYKTOB IHUTAHUS U BapUaHTHl IPEACTaBICHUSA
nokaszaresyieil KayecTBa, (PU3UUYECKHE METOJbl KOJIMYECTBEHHOW OILIEHKHM KadyecTBa IPOIYKTOB
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IUTAHUS, OCHOBBI TEXHOJOTHMYECKUX IMPOIECCOB TEPMUYECKUX M HETEPMHUYECKHX METOJIOB
00pabOTKH MUILEBOM MPOAYKIIH;

— OCBOGHHMH YMEHMU: NMPHUMEHSATh YPAaBHEHHE PAJAMOAKTHBHOIO pacmajaa s OLEHKU
KOJINYECTBA PAIMOAKTUBHBIX MPOAYKTOB B SJCPHOM pEaKTOpE, aHAIU3UPOBATh NPUUYHUHBI H
CIICZICTBUS HOJHOW/KCEHOHOBOW SIMBI B SIIGPHOM pEAKTOpE, AaHAIM3HPOBATH YCIOBUS
BO3HMKHOBEHHUS LEMHON peakuuu JeneHus ypaHa-235, pemarh 3agadyd O BO3MOXKHOCTHU
3aMe/IJICHHUST W TIOTJIONICHHUST HEHTPOHOB, PAaCCUUTHIBATh SHEPIETUYCCKHE DKBUBAICHTHI MEXKIY
TEIUIOBBIMH M aTOMHBIMHU 3JIEKTPOCTAHIIUSMHE, OLIEHWBATh JI03Bl JJISI OLEHKH OMOJOTHYECKOTO
a¢dexra, MaTeMaTHUECKU MPEICTABIATh 3aKOHBI, TOHSATHS W SIBICHHS, NPUMCHATH 3aKOHBI
(UMK U XUMHH T aHAJIM3a Pab0oThl aTOMHBIX 3JIEKTPOCTAHIIUHN, IPUMEHSITh 3HAHUS M HABBIKH,
MOJyYCHHBIE B XOJIe M3Y4YCHHs pa3IMYHBIX MaTEMAaTUYCCKHX JIMCIUIUIMH, a TAKXKEe HaBBIKU
OpOTPAMMHUPOBAHUSI M HABBIKM BIaJEHUS  pabOThl C HCKYCCTBEHHBIM HWHTEIUIEKTOM JUIS
MOCTAaHOBKH 33J1a4 B aTOMHOH IMPOMBIIUICHHOCTH, UX PEILICHHIA;

— (dopMupoBaHue U pa3BUTHE HABBIKOB pacueTa dHEPreTHUYECKOW IICHHOCTH MPOJIYKTOB
NUTAHUS, pacyeTa 3aBUCUMOCTEH W3MEHEHHS YHCICHHOCTH IOMYISALUNA MHUKPOOPTaHH3MOB B
OMOJIOTMYECKHX CHUCTEMaxX C pa3IUYHbIMH (DU3MUECKUMH TapamMeTpaMd M HadalbHBIMHU
YCIIOBHSMH, pacdyeTa CPOKOB XpAaHEHHs IHUIICBOM TNPOAYKIMHA HAa OCHOBE MOJAEITHPOBAHUS
U3MEHCHHS YHCIICHHOCTH TMOMYJISAIUNA MHUKPOOPTaHM3MOB M W3MEHECHHS TOKa3aTeliel KavyecTBa
NOPOAYKIMH, TPUMEHEHHUS alTOPUTMOB MAIIUHHOTO OOydeHHs Ui OOpabOTKM JTaHHBIX
nokazaresieii KadyecTBa MPOJYKTOB NMUTAHHS C IEJIbI0 OLICHKH KAuyecTBa MPOIYKIIMH, pacueTa
ONTUMAIIBHBIX TApaMeTpOB (U3NYECKHX METOJOB OOpaObOTKM MPOAYKTOB MUTAHUSA JUIS
MOBBIIICHHS 3P (HEKTUBHOCTH 00pabOTKH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerenmuu, dopmupyeMble B pe3yibTaTe OCBOCHUS TUCHUILUIMHBI (MOIYJIS) TPH
MPOBEJICHIH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJAIOIIUXCS C IEAArOTHYECKUMU
paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOXO/T ISl PEIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
HCKYCCTBEHHOTO MHTEIJIEKTA,
OCHOBHBIC ITPUHIIUTIBI
KPUTHYECKOH OIEHKH HCTOYHUKOB
WH(POPMAITUH U UX
PEJIEBaHTHOCTH

YK-1.2.

YMeeT KpUTHUECKH OIICHUBATD
UCTOYHHUKU HH(POPMAIIAHU U
CHHTE3HPOBATh JIAHHBIC W3
Pa3UYHBIX HCTOYHUKOB JUIS
penreHus 3a1a4, IPUMEHSTD
CHCTEMHBIH MTOJX0]] K aHAIN3Y U
PELICHHUIO KOMILIEKCHBIX MPOOJIeM

YK-1.3.

NMeer nmpakTUYECKUN OIBIT
paboThI C COBpEMEHHBIMH
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
JUTsE 00pabOTKH HH(POPMAILIH,
(bopMynupoBaHUU U
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE TOJY4YeHHOH MH(opManuu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a]a4 B paMKax MOCTaBICHHON
EJTH ¥ BBIOUPATh ONTUMAITbHBIC
CIIOCOOBI MX PEIICHHUS, UCXOJIS U3
JICHCTBYIONIHUX MPABOBBIX HOPM,
UMEIOIIUXCS PECYPCOB U
OrpaHUYECHUN

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYITHPYIOIINE
JIESITETIbHOCTD B 00JIACTU PEIICHHS
3a7a4, OCHOBHBIE METOELI 1
MOJIXOJIbI K OTIPEICNICHHUIO KPyTa
3amau

YK-2.2.

YMeer onpenensaTe Kpyr 3a7a4 B
paMKax I0CTaBJIEHHOM LIEJH,
BBIOMPATH ONTUMAJIBHBIE CIIOCOOBI
peleHus 3aaad, yYuThIBast
UMEIOIIUECs PECYPChI U
OTpaHHYEHUS

YK-2.3.

Nwmeet mpakTUyecKuid ONbIT
MIPUMEHEHUS 3HAHUU O MPABOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYaIusX, pa3pab0TKU U
peanu3anuu peleHui B
COOTBETCTBHUH C YCTAHOBJICHHBIMHU
OTpaHUYECHUSIMU

OIIK-1.

Crioco0eH KOHCYJIBTHPOBATh U
UCIIOJIb30BaTh

(byH1aMeHTa bHbIC 3HAHHS B
001acTH MaTEeMaTHYECKOTO
aHan3a, KOMIJICKCHOTO U
(GYHKIIMOHAIBHOTO aHajIK3a
anreOpsl, aHATUTHIECKON

OIIK-1.1.

3HaeT OCHOBHBIC KOHIICTII[H U
TEOpHH B 00IaCTH
MaTeMaTHYeCKOTO aHaIn3a U
CMEKHBIX JUCIUTUTHH, METObI U
MOJTXO/TbI, HCTIOB3yEMbIC B
Pa3IMYHBIX 00JIACTIX
MaTeMaTHKH
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reoMeTpuH, 1udpepeHInaAIEHON
T€OMETPHUH U TOTIOTIOTUH,

I QepeHInanbHbIX ypaBHEHUH,
JUCKPETHON MaTeMaTHKH U

OIIK-1.2.

YMeeT npuMeHsTh
MaTeMaTHYECKUE METO/IBI IS
petenus npodeccuoHaIbHBIX
3a1a4

MaTeMaTU4YeCKOU JIOTUKU, TEOPUHU OIIK-1.3. NmeeT mpakTHUEeCKUNA OMBIT
BEPOSITHOCTEN, MATEMaTUIECKOMN pa3paboTKu U peamn3arus
CTaTUCTHUKH U CIy4alHBIX MaTeMaTHYECKUX MOJIENCH B
MPOIIECCOB, YUCIECHHBIX METOIOB, npogeccuoHaNbHON
TEOPETUYECKON MEXaHUKH B JIeSITEIIbHOCTH
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBathb IK-1.1. 3HaeT METOIBI U TTOIXOIBI K
3aJa4u C MaTeMaTHYECKOM (bopMynrpOBaHMIO 3a7ad, a TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKAEHUS CTPOrO U MaTEMATUYECKOI0
aHAJM3UPOBATH MOIYUYEHHbIC JIOKa3aTeNbCTBA U aHAJIM3a
pe3ynbTaThl B 00JIacTH pE3yIBTATOB.
MaTeMaTUKH U KOMIIBIOTEPHBIX IK-1.2. YMeeT KOppeKTHO CTaBUTh U
HayK (hopMyTUpOBaTH MaTEMaTHIECKUE
3a7auu, IPUMEHSTh CTPOTHe
METOABI JOKA3aTeNbCTBA U
AHAJIU3UPOBATH MOJIYYCHHBIC
Pe3yIbTaTHL.
IK-1.3. NmeeT ombIT paboOTHI € 3a72a9aMu

B 00JIaCTH MaTEMATUKU U
KOMITBIOTEPHBIX HAyK, BKITIOYAst
NPUMEHCHHE MAaTEMAaTHUCCKUX
METOJIOB JIJIS PELICHIUS
MPAaKTHYECKUX 33734
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
| Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
Jlexkmun | CeMuHApPBI
(Monyist) K CamocTosiTean KOHTPOJIb
(npaxkTHyec OHTPOJIb Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 [Tumesas 8 14 35 [ToaroToBka k
MTPOMBINIJICHHOCTh CEeMHUHApY,
Jomarmaue
3aJTaHUS
2 ATOMHAas PHEPTeTUKA 8 15 34 IToaroroBka x
ceMUHapy,
Jlomarniaue
3a/TaHMs,
3anmra KeicoB
3auem ¢ oueHKoil
Hmozo: 16 29 69
O6vem oucyuniunst (M00yis) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HanMenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 [MurieBast MPOMBINUICHHOCTh OCHOBHBIE TPYIIIBI IPOAYKTOB IMUTAHUS M COCTaB. MUKPOOPraHU3MBI,
HACEJISIONINE POTYKThI TUTaHUSA. METO/Ibl HCCIICIOBAHUS TTUIIIEBBIX
MPOAYKTOB. Mukpoopranuzmel. O0paboTKa MHINEBOH MTPOAYKIIHH.
Permenne mpakTHYECKOW 33]a91 aTOMHOM SHEPTeTUKH
2 ATOMHas SHEpreTHKa DHeprueTuueckue npoodaemMsl. FICTOKHM aTOMHON SHEPTeTHKHU.
Henenue sinep ypana. SaepHerit peakTop. ATOMHAS 3JIEKTPOCTAHIIUSA.
BianmoeiicTBre HOHN3UPYIOIIETO H3ITYIEeHHUS C OMOJIOTHISCKUMU
o0bekTaMu. Perienne npakTHUECKOW 331a4i aTOMHON SHEPTeTHKH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IPOTPaAMMHOTO OOECHEeYeHHs, BKJIIOYas TPOAYKTHl OTEUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CUCTEMBI IHPEIOCTaBIISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnognasa numepamypa:
1. Antunosa, JI. B. buorexHonorusi B mpou3BOJICTBE MUIIEBHIX MPOAYKTOB: (hHU3HUECKUE

MmeToasl : yaeOnuk aist By3oB / JI. B. Antunosa, C. C. Anrunos, C. A. TutoB. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 207 c. — (Boicuiee oOpa3oBanue). — ISBN 978-5-534-13162-8.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/557567.

2. BBeseHne B TEXHOJOTHIO NPOAYKTOB mHTaHUs. llpaktmdeckuii Kypc : y4eOHHMK U
npaktukyMm s By3oB / H. I'. KynbneBa, B. A. T'onpioun, 0. U. Ilocnenosa, B. A. ®depopyk. —
2-¢ m3a., ucnp. u gon. — Mocksa : UsnarensctBo FOpaiir, 2025. — 133 ¢. — (Bsicmee
obOpazoBanue). — ISBN 978-5-534-12009-7. — Tekcr : anektponnbiii / OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/558473.

3. bexman, M. H. AtomHas u saepHas (u3Mka: pajMOaKTUBHOCTb U HOHHU3UPYIOIINE

u3MydeHus: : yaeOHuk ans By3oB / M. H. Bekman. — 2-e m3x., ucnp. u gon. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 493 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-08692-8.
— Teker : osnextpoHHbii // OOpasoBarenpHas miatgopma IOpaiitr [caifir]. — URL:

https://urait.ru/bcode/562202.

4. bexman, W. H. fInepHble TexHonoruu : yueOnuk g By3os / M. H. bekman. — 2-e u3n.,
ucrp. u gon. — Mocksa : M3natensctBo FOpaiit, 2025. — 500 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-08681-2. — Texkct : anexkTpoHHBIN // OOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/562201.

5. 3ammsnak, B. E. Yucnennsle metoapl. OCHOBBI HayyHBIX BBIYMCICHMH : y4eOHUK U
NpakTUKyM Ui By30B / B. E. 3anm3nsk. — 2-e u3z., nepepad. u nom. — MockBa : U3naTenscTBo
FOpaiit, 2025. — 356 c¢. — (Boicuiee obpazoBanue). — ISBN 978-5-534-02714-3. — Tekcr :
anekTpoHHbld  //  OOpazoBatenpHass  miatdgopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/559846.

Jonoanumensvhasn numepamypa:

1. IIaGapos, }O. C. Opranunueckas xumus / 0. C. [llabapos. — 5-e uzn., crep. — CII6.:
Jlansp, 2011. — 848 c. — ISBN 978-5-8114-1069-9.

2. EpemeeBa H.b., Mertonsl uccnenoBanus nuieBblx npoaykros— CII6: YHuBepcuter
NTMO, 2022. - 131 c.

3. Uepnses, A. I1. Pagnanmonnsie Texnonoruu. Hayka. Haponnoe xo3siictBo. Menuimna
— M.: UznarenbctBo MockoBekoro yauBepeutera, 2019, — 231, [3] c.: min. — ISBN 978-5-19-
011409-6.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIMM MTPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00ecleYMBaIOLICH IPOBEIEHUE BCEX
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BUJOB JHUCIUIUIMHAPHOW ¥ MEXIUCIHUILUTMHAPHON TTOATOTOBKH, IMPAKTHYECKOW M HAy4YHO-
UCCIIEIOBATEIBCKON PabOT 00yJaromuXcs, MPeAyCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomernieHust, KOTOPBIE MPEICTABIISIOT COO0H yUeOHBIC Ay IUTOPUH IS TPOBEICHUS 3aHSATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTaI|H, a TAKKE
MIOMEIICHUS Il CAMOCTOATENBHOM pabOThl M MOMEUICHHUS I XpaHEHHs H PO(PUIAKTHYECKOTO
o0CITy>)xuBaHus yueOHOTO 000pynoBanus. [loMeleHns] YKOMIUIEKTOBaHbI CIICIIUATN3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH Ui TPEACTaBICHUS Y4eOHOH
nHpopMaIuu OOJIBIION ayAUTOPHH.

W3yuenne qUCUUTUTMHBL (MOZYIIsT) 00€CTIeYMBAETCsl B YUEOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKHMHU KaIbKYJISITOPAMHU;

—  CHEIHUATU3UPOBAHHBIM 000pYyI0OBaHHUEM, BKIIFOYAs! IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomernieHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOIIUXCsl, B TOM YHUCIIE IPUCITOCOOTICHHBIC
JUI WCTIOJIb30BaHUSI WHBAIUIAMHU M JIUI[AMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHeT» U
oOecrieyeHHEM  JIOCTyNa B O3JCKTPOHHYK)  WH(POPMAIMOHHO-00pA30BATEIbHYIO  CPEIy
YHuBepcurera.

OOyuJaronmMest TPEIOCTAaBIsIeTCS JOCTYN (B TOM 4YHCIIE YIAleHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJIC AJIGKTPOHHBIM OHUOJIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3zam
JTAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):

Ne HaumeHnoBanue mopraa Ccblika
(u3maHusl, Kypca, 1I0KyMeHTAa)
1. | Hayunas snektponHas 6ubiroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbasza mausbix g | T-cnenquanucros https://habr.com
3. Basza gannaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbbiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. HNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix odpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
IPOrpaMMHOTO  OOecleueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBoO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe
OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOTHO pacpOCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe

OducHble NPUITOKEHUS:
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Microsoft Imagine (Visio, OneNote) 3apyOexHoe JMLEH3UOHHOE

TeXstudio 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
IlporpammHoe o0ecneveHne IJisl IVIAHUPOBAHUSI U YYeTa BPeMEHH:

Toggle app | 3apy6erxHoe | cBOGOIHO pacpocTpansieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapy6Gesxuoe | nHuensHonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynprantlLmioc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

CpencTBa aHTUBHPYCHO# 3alIIHTHI:

Kaspersky Endpoint Security mis 6usneca OTE€YECTBEHHOE | IUIIEH3MOHHOE

Crampmaprasni Russian Edition
Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjeHusi 0néanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI H CIIYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJbl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B nporecce uzyuenus nucuuruinibl (Moayss) «STEM u npo0iaembl S3HEPreTUKU U TUIIEBON
UHIYCTPUM» B paMKaX TEKYILEro KOHTPOJIs YCIIEBAEMOCTH HUCIOJb3YIOTCS TaKUe BUIbI yUeOHOMH
paboThl, KaK JIEKLUH, CEMUHAPBI, JOMAITHUE 3aJJaHHs U 3aIlIMTa KeMCOB, a TaK)Ke pa3InYHbIE BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXxcs MO 3aJaHHI0 TpernojaBaTres, HalpaBJeHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIGKCHKH,  3aKpelyieHhe  MPaKTHYEeCKHX
npodeCCHOHATBHBIX KOMIIETEHIINH, TOOIPEHNE HHUIHATHB.

Jlekyusi — CHCTEMAaTHYEeCKO€, IIOCIEe0BaTEIbHOE, MOHOJIOTUYECKOE  HU3II0KEHUE
npernojiaBaTesaeM yueOHOro MaTtepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpouecce nekuuil peKOMEHIyeTcsi BECTM KOHCHEKT JIEKIUH: KpaTKO M CXEMaTH4HO
(UKCUpOBaTH OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KIIFOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTH BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TONBITATHCS HAlTU OTBETHI B PEKOMEHI0BAaHHON nuTeparype. Eciaun
pa3zoOpaThCcsi B MaTepuaje He YyAaercs, cleayeT c(opMyaupoBaTh BOINPOC M 3aJaTh €ro
IIPENoAaBaTeN0 Ha KOHCYJIbTALUK WM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktTuBHas paboTa CTyJeHTa Ha CEMUHApE,
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€ro OTBETHI Ha BONPOCHI IIPENOIaBaTeNs U y4acTHE B JUCKYCCHHU.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TEMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U HNOArOTOBUTH BONpPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBAsl CBOM MHEHUS U apI'yMEHTUPYS UX.
[Ipu oTBeTax Ha BOIPOCHI IPENONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIe3HO MOAECPKUBATH AUAJIOL C OJHOKYPCHUKAMU,
YTOOBI 060raTUTh 0OCYKIEHHUE U PaCIIUPUTh CBOU 3HAHUS.

Homawmnee 3a0anue — HabOp 3a1a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh NEeperpy3kd U Jydllle yCBOMTh Marepuai. Mcrosnb30Barh pa3nuyHble MCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Tiy00KOro MOHUMAHHUS TEMBI.

3awuma xeticog — aHaNNU3 pEANbHBIX CUTYallui U pa3padoTKa MPAKTUYECKUX PELICHUI Ha
OCHOBE TEOPETUYECKUX 3HAHUU.

CryneHTsl paboTarOT MHAMBUAYAIBHO WK B TPYIINAX, a 3aTeM MPEICTaBIISIOT CBOU BHIBOBI
¥ PEeKOMEH/IalluH NIepe] PEnoJaBaTesIMA U OJJHOKYPCHUKAMHU, TIOTy4ast OOpaTHYIO CBs3b. Takoi
MOJIXOJT HE TOJBKO OIICHMBAE€T YPOBEHb YCBOCHMS MarepHalia, HO U (OPMUPYET HaBBIKU
yOJIMYHOTO BBICTYIJICHUS U apIyMEHTAIUH.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH [P MUHUMAJIFHOM yYaCTHUHU MPEToiaBaTess. 3a1auu CTyIeHTa BKIIOYAIOT PadoTy
C KOHCHEKTaMH JIeKui (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MaTepUaIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YI€OHO-NCCIIETOBATEBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTMCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHIMI 1O
aucuuminHae (Moay/o) «STEM u npo0JieMbl JHepreTHKU U NMUILEBO HHAYCTPHU»

OrneHuBaHue YpOBHsS Y4€OHBIX JOCTHKEHHH, oOydaromuxcs MO AUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCSA B BUJIE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOU aTTECTALAH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
3aquema ¢ OWEHKOU, TIPU HTOM IPOBOJAUTCA OLIEHKA KOMIETEHIUH, C(HOPMUPOBAHHBIX IO
JUCLHUTIIINHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
WCIIONIB3YETCS JICCATHOAINTbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOAIITPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:

Ouenka 3a 3a4er OO0mas xapakTepucTuKa
Jdecarudoanabias I[laTudannbHasn
pe3yjabTaTa 00yueHus 1o

olleHKA OlleHKA
AUCUUIIMHE (MOIYJIIO)

10 OTamaHO 3auTeHo CTygeHT  TIOJIHOCTBIO  BIIAJIEET

9 OTIUYHO 3auTeHo S3HAaHUSIMH, U3JI0KCHHBIMHA B pa60qel71

8 OTIMYHO 3auTeHo mporpaMmme, U TIYyOOKO OCMBICISET

nucnuiuHy. OH caMOCTOSTENEHO U
JIOTUYECKHA IOCJIEAOBATEILHO
OTBEYAET Ha BCE BOIIPOCEHI,
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

aKIIEHTUPYS BHUMaHUE Ha HanOolee
BXHOM. YMeeT aHaJIH3HpOBaTh,
CpaBHUBATH, KJ1accu(UIUPOBATh,
0000marh, KOHKPETHU3UPOBATh U
CHUCTEMaTH3UPOBATh W3yYCHHBIN
MaTepuan,  BBIOENAA  KIIFOYEBbIC
MOMEHTHI " ycTaHaBIMBas
MPUYUHHO-CIICICTBEHHBIC CBSI3H.
Yertko thopmynmupyet OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3ynmbTaThl aHANM30B H  JIPYTHX
HCCIENOBAaHUM, a TaKXe pelaer
cioxHble 3agaud. CTyAEeHT XOpoIo
3HaKOM C METOJaMH HCCIIeZOBaHUS,
HEOOXOJUMBIMHU JJIsI TPAKTHUECKOH
NIESATENIbHOCTA, W yMEET CBS3BIBATh
TEOPETHIECKHE ACTEKTHI
JIACHUTLTAHBI (Momyst) v
MPAKTHYECKAMU 3aa9aMH.

Xoporo

3auTeHo

Xoporio

3auTeHo

Cryment  oOmamaeT  3HAHUSMHU
MpeaMeTa MOYTH B IMOJHOM 00BbeMe
paboueit POTpaMMBI "
CaMOCTOSITEIBHO, JIOTUYECKH
MOCJIE/IOBATEIbHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKIEeHTHUPYs BHUIMaHKUE Ha Haubolee
3HauYMMBIX MoMeHTax. OH ymeer
aHAJIHM3HUPOBATH, CpaBHUBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETU3NPOBAThH u
CUCTCMATHU3HPOBATH I/I3y‘-IeHHBII71
Marepual, BBIICISS ero KIIoYeBble
ACTICKTHI u yCTaHaBIINBas
MIPUYINHHO-CJICACTBEHHBIC CBs3U.
dopmynupyer  CBOM  OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl AHAJIM30B M JIPYTHX
UCCJICJIOBAaHUI, a TaKkKe pelraer
CJIOKHBIC CUTYaMOHHBIC 3aJlavyu.
CTyseHT  XOpOoIIO  3HaKOM ¢
METOlaMU UCCIIeIOBAHUS,
HEOOXOIUMBIMHU ISl TPAKTHUECKOM
NeITeIbHOCTH, W YMEET CBS3bIBAThH
TEOPEeTHYECKUE aCIIeKThI IPeMeTa C
NPaKTHYSCKUMH 3a/Ia9aMH.

YI[OBHCTBOI)I/ITCHLHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMU

DNEeKTPOHHBIA JOKYMEHT




Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

4 VY 10BIIETBOPUTEIIHLHO 3aureHo 3HAHWAMHI o JIUCIUTIIINHE
(Moyr0), HO HCIIBITEIBAET
TPYJHOCTH TIPH CaMOCTOSTEIIBHBIX
OTBETaX M WUCIOJIB3YEeT HETOYHBIC
¢dhopmynupoBku. B xo1e oTBETOB OH
JIOITyCKAeT OINUOKH, KacarolIuecs
cytd BompocoB. CTYACHT CIIOCOOCH
peliaTth TOJIBKO CaMble MPOCTHIC
3ama4uun u BIIaJIeeT JIAIIH
MUHUMAaJIbHBIM Ha0OpOM METOJIOB
HCCIIEIOBAHHS.

3 He cnan He 3aureno CryneHT He oBNafen 003aTeTHbHBIM

He cnau He 3auTteHo MHHUMYMOM 3HaHUH N0 OPEeIMETY U
HE MOXET OTBETUTh Ha BOIPOCHI,

He cnan He 3auteno
JIaXKe €CIIM TIperojaBaTellb 3aJaeT

JOITOJIHUTECIIBbHBIC HaBOOAIIUEC
BOIIPOCHL.

Hucuumumua (Moxynb) «STEM u mpoOnempl SHEPreTHKH W MHUINEBOW HHIYCTPUU»
OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTb ‘ Bec ‘ KoamnuecTBo ‘ Onucanne

Hakxonumenvnasn OUEHKa

Jomamnnue 3amanus | 30% 10 HaGop 3amanuii mo TeMamM Heuenu

Aymutopnas pabora | 40% 15 AKTHBHOE y4acTHe B CEMHHAPax: OTBETHI HA BOIIPOCHI
HperoaBarelis 1 y9acTHe B AUCKYCCHU

3ammuTa KeiicoB 30% 1 AHaiu3 peanbHbIX CUTyallui U pa3paboTKa MPaKTUIEeCKUX
pelIeHui Ha OCHOBE TEOPETUUECKUX 3HAHUI

Hrorosass onenka no aucounauHe (Moayaw) «STEM um npoOiaemsbl JHepreTuKH
NMUIIEBOI WHAYCTPUU» BBICTABJISETCS MO HAKOMUTENbHO# omenke: «0,3 X cpemgHee 3a
nomanrHue 3aaanus + 0,4 X aynutopHas padora + 0,3 X 3amura KecoB».

Texymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aOIIUXCS M0 JUCHUILIHHE (MOLY1I0)
l'[puMeprle 3alaHus Uil MOJATOTOBKU K CEMUHaApamM
Cemumnap 1.

1. Kakue OCHOBHBIE PHEPreTUYECKHE MPOOIEeMBbI COBPEMEHHOTO MHpPa OOYCIOBIHWBAIOT
HEOOXOIUMOCTh Pa3BUTHUS AIbTEPHATUBHBIX HCTOUHUKOB YHEPTUH?

2. KakoBBI HCTOPUYECKHUE ITAIBI U KITFOUEBBIC OTKPBITHS, ITOJOXKHUBIIHE HAYAJIO PA3BUTHIO
ATOMHOM 3HEpreTUKu?

3. B gem 3akirodaercs mpollecc NENCHHS SIep ypaHa W KaK OH HCIOJIb3YeTCs IS
BBIJICJICHUS DHEPTUU?

4, Kakyie OCHOBHBIC KOMIIOHCHTHl M TIPHHIMIBI pPa0bOTHI Jie)KAT B OCHOBE SIJIEPHOTO
peaxTopa?

5. Kak yctpoena aToMHast 3JI€KTPOCTAHIINS U KAaKKE MEPHI 0€30MaCHOCTH IPUMEHSIOTCS IS
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MpEIOTBPALICHUS aBapUid?
Cemunap 2.

1. Kakue OCHOBHBIE BHJbl HOHU3UPYIOIIEIO M3JIy4YEHHUS CYIIECTBYIOT, U KaK OHHU
B3aUMO/ICHCTBYIOT ¢ OMOJIOTUYECKMMHU O0BEKTaMHU HA KJIETOYHOM YpOBHE?

2. KakoBbl MmexaHu3Mbl nospexaeHus [JHK, BbI3BaHHbIE HOHM3UPYIOLIUM U3IyYeHUEM, U
KaKHe TIOCIIECTBHS 3TO MOXKET UMETh ISl KJIETOK M OpraHu3Ma B IIeJIoM?

3. Kakue Meronbl HCHONB3YIOTCA sl OLEHKH JI03bl HMOHM3HMPYIOLIETO H3JIyYeHHUs,
MOJyYeHHOW OMOIOTMYECKUMH OOBEKTaMH, M KaK 3TH JaHHbIE MOTYT OBITh NPUMEHEHBI B
MPAKTUKE aTOMHOM YHEPTeTUKH?

4. Kakue moaxo/bl ¥ TEXHOJIOTUU MOTYT OBITh HCIIOJIB30BAHBI IS PEUICHUS PAKTUIECKUX
3ajiay, CBA3aHHBIX C 0€30MaCHOCTHI0 HOHU3UPYIOIIEr0 U3Iy4eHUsI B aTOMHOM 3HepreTuke?

5. KakoBbl OCHOBHBIC TPUHIMIIBI PAAUALUOHHONW OE30MACHOCTH, M KAaKHE MeEpbI
IPEJOCTOPOKHOCTH JIOJDKHBI OBITH COONIOJIEHBI NPH PadOTe ¢ MOHU3UPYIOLIUM H3ITy4YE€HUEM B
ATOMHOM SHEpreTuKe?

Cemunap 3.

1. Kakne OCHOBHEBIC ITOKa3aTeIM KaueCTBa MHINEBON MPOMYKIIUU CYIIECTBYIOT, M KaK OHU
BIIMSIOT Ha BBIOOD moTpeduTeneii?

2. KakoBbl (PU3MKO-XMMHUYECKHUE CBOWCTBA, KOTOPBIC WCIOJNB3YIOTCS IS OICHKH
0€30MaCHOCTH TMPOJYKTOB MHUTAHUS, M KAaKUE METOJbl aHAIMW3a MPHUMEHSIOTCS IS HX
onpeneneHus?

3. KakoBbI OCHOBHBIC CTaHAPThI 1 HOPMATHBBI, PETYJIHPYIOIIUE Ka4eCTBO U 0€30I1aCHOCTh
MUIIEBBIX MPOJTYKTOB Ha MEXITYHAPOIHOM U HAIIMOHAIBHOM YPOBHSIX ?

4. Kak wmetonapl (Qu3uM4eckoil M XUMHYECKOHW OIIGHKH (HampuMmep, CHEKTPOCKOIHUS,
XpomaTorpadusi) TOMOTalOT B BRISIBIICHUH MTOTCHIIMATLHBIX 3arpsI3HUTEIICH U TOKCUIHBIX BEIIECTB
B MTUIIEBOW MTPOIYKIIHH?

5. Kakue coBpeMECHHBIC TEXHOJOTHH W WHHOBAIIMHM WCIIONB3YIOTCS JUIS  yIydIICHUS
KayecTBa M O€30MacHOCTH TMHIIEBHIX MPOIYKTOB, W KaK OHHU MOTYT OBITh BHEIPEHHI B
MIPOU3BOJICTBEHHBIE MPOIECCHI?

IIpumepHbIe JoOMALIHUE 3aJaHUS
JlomamHee 3aganue 1.

1. TlogroroBeTe KpaTkuii mokman (1-2 cTpaHMIIBI) O COBpPEMEHHBIX TJI00ANbHBIX
SHEPTCTUICCKUX np06neMax N IPEAIOKNUTE BO3MOKHBIC IMYTU UX PCHICHUSA C UCIIOJIB30BaAHUEM
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHUH.

2. UccnenmyiiTe M ONMUIINTE OCHOBHBIC ATAIlbl Pa3BUTHS aTOMHOW SHEPreTUKH, BBIICITUB
KITFOYEBBIE HAYYHBIE OTKPBITHS M HCTOPUYECKUE COOBITHS, KOTOpBIE CIOCOOCTBOBANU €&
CTaHOBJICHUIO.

3. CocraBbTe cxeMy Ipoliecca JAeJeHHs sipa ypana-235 ¢ ykazaHueM IpOoAyKTOB JAeTeHUs,
BBIJICTISIEMOW SHEPTUH U POJIU HEUTPOHOB, COMTPOBOXKAAIOIINX PEAKIUIO.

4. V3y4nTte yCTPOHUCTBO OJTHOTO U3 THIIOB SIIEPHBIX PEAKTOPOB (HAIIPUMED, BOJ0-BOISHOTO)
W MOATOTOBBTEC MPE3CHTAIHIO C OIIMCAHUEM €T0 OCHOBHBIX KOMIIOHCHTOB Y IIPUHIMIIA pa6OTI)I.

5. Hanummre scce O CTPYKType aTOMHOM DJIEKTPOCTaHIUHU, €€ (YHKIUSIX W Mepax
0€30MacHOCTH, HaMpaBJICHHBIX Ha MPEIOTBPAILEHNE aBapuii 1 MUHUMU3ALMIO BO3JCHCTBUS Ha
OKPY’KaIOIIYIO Cpeny.

JlomamHee 3aganue 2.

1. M3yunre BuABI HOHU3UPYIOIIETO H3IY4YECHUS M TOATOTOBHTE KpaTkuili oTuer (1-2
CTpaHMIIBI) O TOM, KaK KaX/10€ U3 HUX BIMSET HAa OMOJOrMYECKUE TKAaHU U KIETKH.
2. IlpoBenute ananu3  MexaHu3moB noBpexaenus JHK mox  BosneiictBuem

DNEeKTPOHHBIA JOKYMEHT



MOHU3HUPYIOUIETO M3JIyYEHUS U ONUIIMTE BO3MOXKHBIE MYTH BOCCTAHOBJICHUS WIH MOCIEACTBUN
JUIsL OpPraHu3Ma.

3. Paccumnraiite 103y HOHU3UPYIOIIETO U3ITYUCHHUS, TOTYYSHHYIO YEJIOBEKOM MPHU 3aJaHHBIX
ycIoBusxX (Hampumep, npu padore Ha ADC Wiu mocie pagualioHHOTO WHITUACHTA), UCTIOB3Ys
MpeloCTaBlIeHHbIE (DOPMYIIBI U TaHHBIE.

4. PazpabotaiiTe IIaH MEPOIPHUATUH MO paJUallMOHHON 0€30MacHOCTH Uil paOOTHHKOB
ATOMHOM 3JIEKTPOCTAaHIIMH, YUYUTHIBAsI TUIIbI U31yYEHUS U IOTEHIUAIbHbIE PUCKH.

5. PemuTe mpakTHUYECKYIO 3a/1a4y IO ONTHUMH3AIMKA PaOOThl AaTOMHOM 3JEKTPOCTAHIIUU C
LEIbI0 MUHUMH3ALNUN BO3/IEHCTBHUS MOHU3UPYIOILIErO U3JIyYEHUsI Ha MEPCOHAT U OKPYKAIOIIYIO
Cpelly, OIMCAB MPEAJIOKEHHBIE MEPBI U UX 00OCHOBAHUE.

JlomamHee 3aganue 3.

1. Uccnenyiite u cocraBbTe TaOAUIy OCHOBHBIX IIOKa3aTeJe€l KadyecTBa IUIIEBOU
OPOAYKLMH (HalpuMep, BKYC, LIBET, 3alax, TEKCTypa) W ONpEIeNuTe, KaK KaKIbld M3 ITHX
NoKa3aTresel BIuseT Ha OTPEOUTENbCKIUE IPEATOYTEHUS.

2. IloaroroBbTe KpaTKuit 0TYET (2—3 CTpaHUIIBI) 0 METO1aX (PU3UKO-XMMHYECKOT0 aHaJIN3a,
UCIIOJIb3YEMBIX ISl OIEHKH O€30MAaCHOCTH MPOJIYKTOB MUTAHMS, BKIIIOYAsl ONMHCAHUE KaXJIOTO
METO/Ia ¥ €T0 IPUMEHEHHE.

3. IlpoBenuTe aHAIM3 KOHKPETHOTO MPOAYKTA MUTaHUA (Hampumep, PpyKToB, Msica WA
MOJIOYHBIX MPOJIYKTOB) Ha MPEAMET €ro COOTBETCTBUS CTaHJapTaM KadyecTBa U O€30MacHOCTH.
Onumure UCHoJb3yeMble METO/IbI U NIOJyYEHHBIE PE3YIIbTATHI.

4. Uccnenyiite BAMSHUE pPAa3IUYHBIX (PAKTOpPOB (Temiieparypa, BIaKHOCTb, CBET) Ha
KayecTBO U 0€30IaCHOCTh MUILEBBIX NPOAYKTOB. [loAroTOBbTE NpE3eHTalNI0, B KOTOPOM OynyT
MIPE/ICTABIICHBI BAalllM BBIBOJbI U PEKOMEHJAIMU 110 XPAaHEHUIO MTPOIYKTOB.

5. PazpaboraiiTe mpoeKT 1Mo BHEAPEHUIO HOBOTO METOJIa KOHTPOJISI Ka4eCTBa HA MUIIEBOM
mpou3BoCTBE. OnuUInTe, Kakue GU3NKO-XUMHUECKHE METO bl OYAYT HCIONIb30BAThCs, U KaK 3TO
MOBJIUSET HA O€30MaCHOCTh M KAY€CTBO KOHEUHOTO MPOIYKTA.

IIpuMepHOe onUCcaHue U KPUTEPHHU K 3aLIMTe KeHCoB

CTpykTypa arrecTanuu:

1. Bpi0op Tembl Keiica: CTy1€HThI BEIOUPAIOT OHY U3 MPEUIOKEHHBIX T€M, CBSI3aHHOMU C
ATOMHOM 3HEPreTUKON WK MUIIEBON IPOMBIIUIEHHOCTBIO, 171 pa3paboTKU Keiica.

2. UccaenoBanue u ananau3: CTyJIEHTHI MPOBOJAT UCCIIEAOBAHUE, COOMPAIOT JAAaHHBIE U
AHAIM3UPYIOT HHGOpMaLKMI0O 1O BBIOPAHHOM TEMe, UCHOJb3ysl Hay4yHble HMCTOYHMKH,
HOPMAaTUBHBIE JOKYMEHTHI U aKTyaJIbHbIE UCCIIEI0BAHUS.

3. Pa3pab6oTka pemenusi: Ha ocHoBe coOpaHHOW MHPOPMAITUH CTYICHTH pa3padaThiBatOT
peleHre NpakTUYEeCKOH 3a/1auM, yUUThIBast BCE aCIEKThI, 00CYKACHHBIE HA CEMUHapaXx.

4. MoaroroBka mpe3eHTanuu: CTyIEHTHl TOTOBST MPE3CHTALMIO JUIS 3allUTBl CBOETO
Keiica, B KOTOPOIl M3/1aratoT OCHOBHBIE BBIBO/IbI, 00OCHOBAHUS M MPEIOKEHUS.

5. 3ammTa Kkeiica: B xoje 3amMThl CTYIEHTHI MPEJCTABISIOT CBOU PEIICHUS M OTBEYAIOT
Ha BOIPOCHI KOMUCCHH, IEMOHCTPUPYS TTTyOOKOE TOHUMAHUE TEMBI.

Kpurepun ouennBanus:

1. T'nyouna anamu3za (30%):
— YpoBeHb NOHUMAaHUS KJIIOUEBBIX KOHUENINI U MPUHIIUIIOB, CBSI3aHHBIX C TEMaMHU.
— CnocoOGHOCTh aHANIN3UPOBATh U HHTEPIPETHUPOBATD JAHHBIEC U (PAKTHI.

2. KauectBo pemenusi (30%):
— JlornyHOCTh U 0OOCHOBAHHOCTH MPEATIOKEHHOTO PELICHNS IPAKTUUYECKOH 3a1auu.
— VYuer Bcex aceKToB 0€30MacCHOCTH U Ka4ecTBa B PEIICHUU.

3. IIpe3entamus (20%):
— YeTKOoCTb U CTPYKTYpUPOBAHHOCTH MOJAUl MaTepuaia.
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— Hcnonp3oBaHne BU3YaIbHBIX MaTepHANIOB (Claiibl, rpaduKu) JUIsl TMOAACPKKA

apryMEHTOB.

4. OtBerbl HAa Bonpochl (20%):
— CnocoOHOCTh OTBEYaTh Ha BOIPOCHI KOMHCCUH, JIEMOHCTPUPYS TIyOoKoe

ITIOHUMaHHEC TCMBI.

— VYwmeHue APTYMCHTHUPOBAHHO 3allIMIATh CBOW BBIBOJbLI U MMPCAJIOKCHUA.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILVIUHE (MOIYJII0)

Ne i/t

3apanne

OTBeT

Komnerenuus

Kak usmenenne KoHIIEHTpaluu ypaHa-235 B TOIIUBE
SICPHOTO peaKTopa BIHsAET Ha 0€30MacHOCTh U

s pexTuBHOCTL paboThl ADC?

A) YBennueHue KOHIIEHTPAIH HOBBIIIACT

3¢ (HEKTUBHOCTD U CHIDKAET 0€301acCHOCTh

B) YBennuenne KOHIIEHTpAIMH MTOBBIIIACT

3¢ (heKTUBHOCTH U 6€30MTaCHOCTh

C) YMeHbIIeHUE KOHIICHTPALIUN TTOBBIIIACT

3¢ (HhEeKTUBHOCTH U CHIDKAET 0€30TaCHOCTh

D) M3MmeHeHre KOHIIGHTpAITMH He BiHsieT Ha padoty ADC

A

YK-1

IIpu npoekTHpOBaHMY aTOMHOM 3JIEKTPOCTAHLIMY, KAKUE
(hakTOpbl HEOOXOMMO YUUTHIBATH JIJIS O0CCIICUCHHUS
6e3omacHocTH U 3 PeKTHBHOCTH PabOTHI, COTTIACHO
JEHCTBYIOLIUM IIPABOBBIM HOpMaM?

A) Tonbko TeXHUYECKHE XapaKTEPUCTUKN peaKkTopa

B) Dxonoruueckne, 5)KOHOMUYECKHE U TTPABOBBIE ACTIEKTHI
C) JIummb cTOMMOCTh CTPOUTENHCTBA

D) Mecrononoxxenne craniiuyu 0e3 yuera JIpyrux
(dakTopoB

YK-2

Kaxoii MeTos MammmHHOTO 00Y4YEeHHUS MOKET OBITh
HauOoee 3 GEKTUBHBIM IS TIPECKa3aHUs BO3MOKHBIX
aBapuil Ha aTOMHOMH 3JIEKTPOCTAHIINH, OCHOBBIBASICh HA
HCTOPUYECKHX JIAaHHBIX O paboTe peaKkTOpOB?

A) Kimaccugukanus ¢ moMonibio IepeBbeB pelieHni

B) MeTon onopHbIX BEKTOPOB

C) I'ny6okoe o0yueHue

D) PerpeccronHsIi aHanm3

[IK-1

[Ipu onerke 0€30NMACHOCTH MUIIEBOH MPOITYKITUH C
HCTIONIH30BAHUEM CTATUCTHUECKUX METO/IOB, KAKOH U3
MIEPEYUCIICHHBIX HHCTPYMEHTOB MaTeMaTHIECKON
CTaTHCTUKY HauboJIee MMOAXOIUT JIJIsl aHaJIM3a BapUalliu
MoKazarenel kadecTa?

A) MeTos HauMEHBITTNX KBAAPaTOB

B) luckperHas maremaTka

C) Teopus BeposITHOCTEH

D) MaremaTuueckas JJOTHKa

OIIK-1

HazoBurte MeTo1, KOTOPBI MO3BOISIET KOMIUIEKCHO
OIIEHUTh MHUKPOOHOJIIOTHYECKYI0 0€30IaCHOCTh MUIIIEBOI
MPOAYKIIUU C YYETOM Pa3HbIX BUJOB MUKPOOPTaHU3MOB.

Muxkpobuosoruye
CKHUH aHaAIN3

YK-1

HpI/I BBISIBJICHUU HCCOOTBETCTBUS KAaUCCTBA HHIHCBOﬁ
MPOYKIIMH, KAKOH HOPMATUBHBIN JOKYMEHT HEOOX0 MO
WCIIONIL30BATh ISl ONPE/ISIIEHUS Mep TI0 00ECTICUSHUIO
6e3omnacHocTH?

Texuuueckuit
periaMeHT

YK-2

Kakoii pa3aen MaTeMaTHYECKOTO aHaIu3a UCTIOJIb3YETCs
JUTSL UICCIIEIOBAHUSI TEOMETPUUECKUX CBOMCTB
MOBEPXHOCTH SIAEPHOrO peakTopa?

Hubdepennnaib
Hasi TCOMETPHSI

OIIK-1
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8. Kakoii MaTeMaTHYECKUH METOX MOKHO UCIOJIB30BaTh 19 | MaTeMaTHuecKoe TIK-1
(hopMymupoBaHUs 33134 10 OLIEHKE HOHU3UPYIOIIETO MOJICITHPOBAHNE
W3ITy4YCHUSI, B3aUMOCHCTBYIOIIETO C OMOJIOTUYCCKUMH
o0BeKTaMu?

9. | Kakoit uactpyment MU game Bcero npuMeHsieTcs Jist MaiuHHOe IIK-1
AaBTOMAaTH3allMU 00PaOOTKH M aHaTN3a JaHHBIX O oOydeHune

MI/IKp06I/IOJ'IOl"I/I‘IeCKOM COCTaBC HI/IHIGBOI\/'I HpOILYKIII/II/I?
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